Regional earning disparities and the speed of transition: Evidence from Poland 1994Poland -1997 
Introduction
At the start of transition, labor market conditions were characterized by full employment of the working age population in inefficient enterprises across oversized industrial and agricultural sectors. In moving to a market economy many researchers anticipated unprecedented worker reallocation. The expansion of services and downsizing of manufacturing and agriculture would have to be facilitated by worker reallocation. In addition, the downsizing, exit and entry of enterprises within sectors would also have to be accommodated by further worker reallocation. Aghion and Blanchard (1994) , present us with a model of wage setting within an Optimal Speed of Transition (OST) model of worker reallocation. 1 The government dictates the optimal speed at which workers are released from non-restructured enterprises. 2 To increase the speed of absorption of labor into the restructured sector, unemployment (benefits) can be used to maintain a downward pressure on wages. The extent to which unemployment can be used is constrained by having unemployment benefits financed out of labor taxes. Unemployment levels can determine the speed of labor reallocation. The model predicts an optimal layoff rate in each period that maximizes the hiring rate in restructured enterprises. Average pay in a labor market is predicted to be negatively related to the unemployment (excessive layoffs) rate and positively related to the annual hiring rate. Their theoretical model relates the level of pay to the speed of worker reallocation. The pace of employment restructuring should be a key determinant of the mean wage, amongst other factors
3 . This theory is tested across forty-nine local Polish labor markets during the early phase of transition.
This paper conducts individual regressions, assuming individual pay does not dictate regional annual worker reallocation, and estimates the, on average, impact of the speed of transition on pay, controlling for a rich set of individual characteristics and the selection process into employment, among other factors. To show the appropriateness of this approach several questions are addressed; Is it right to threat Polish regions as local labor markets? Was there a regional variation in short-term unemployment and hiring rates across regions in early transition? and finally, Was there a regional disparity in mean pay during early transition?
The lack of inter-regional worker and job flows during transition is well documented for Poland. Deichmann and Henderson (2000) document increasing wage differentials and persistent differentials in unemployment rates across regions, even amongst neighboring regions in Poland during the period 1990-1998. One might have expected migration flows to increase dramatically during transition, but a dramatic slowdown is documented. They put forward housing shortages as a key deterrent of migration. The absence of migration flows ensures that the authors do not have to concern ourselves with the standard HarrisTodaro critique, the need to model migration as a key labor supply determinant of regional wage levels. In addition, inter-regional job flows have been virtually absent during transition (see Faggio and Konings, 2003) . Firm migration has not been a key feature of regional labor demand. It is assumed assume that workers and firms are locked into local labor markets during the period of our analysis, 1994-1996 4 . Why should the optimal speed of worker reallocation be expected to differ across local labor markets in Poland? Local labor markets in Poland inherited very idiosyncratic employment structures coming out of planning that have persisted. While most regions, by western standards, had a narrow range of employment activities, some eastern regions were extremely specialized. This is apparent in Table 1 , which documents the regional concentration of employment by 2-digit sectors (shown in annex 1). The C1 concentration ratio illustrates that the biggest 2-digit sectors can account for as much as 60 per cent of total regional employment, while the C5, top five 2-digit sectors, accounts for the vast majority of regional employment. As a result of such initial conditions in employment structure the optimal speed of transition did differ across labor markets 5 .
In Table 2 the gaps in annual short-term unemployment (excessive layoffs) and hiring rates relative to Warsaw are documented. Such regional disparities in annual worker flows should reflect the speed of ongoing regional restructuring (or lack off) of traditional enterprises and the expansion (or lack off) of new enterprises.
Finally regional disparities in mean pay are examined. In the first two columns of Table 3 the mean monthly wage (thousands of Polish Zloty) across regions calculated Table 1 Concentration ratios of employment into the top1, 2, 5 and 10 2-digit sectors (Average 1994 (Average -1996 The main aim of this paper is to explain regional disparity in mean pay during early transition. Motivated by Aghion and Blanchard (1994) the authors consider the role of unemployment and hiring rates across regions as a determinant of regional pay disparities, controlling for a rich set of individual characteristics and the selection process into employment, amongst other factors. Using this strategy the local short-term unemployment (excessive layoffs) and annual hiring rate elasticity of individual pay is estimated to be approximately −0.29 and +0.75, respectively. Large regional variation in short-term unemployment and hiring rates ensure that the speed of transition explains most of the disparity in average earnings across regions. Yet, individual characteristics are important for participation and where one is on the wage distribution within regions.
I. Wage behavior during transition
The model in this section is the basic labor reallocation model of Aghion and Blanchard (1994) , as illustrated in Roland (2000) . The labor force in a labor market is normalized to 1. The number of workers in restructured firms in date t is N R (t), the number of workers in an non-restructured state at date t is N NR (t), and the number of unemployed job searchers at date t is U(t).
The objective of the government is to decide on the optimal number of worker flows from the non-restructured state in each time period, dN * NR (t)/dt, in full anticipation of the factors that determine the speed of reallocation 7 . Increases in employment in restructured firms in date t, dN R (t)/dt, is determined by the following equation,
The marginal revenue product of labor is normalized to 1. The marginal cost of labor is made up of a wage rate, w(t), and a tax, z(t), in time t levied on wages to finance unemployment benefits. The value of δ is the scale of operation of the restructured sector. This determines how many workers are employed in time t given the mark-up on one unit 1994 1995 1996 1994 1995 1996 1994 1995 1996 1994 1995 1996 of labor. Factors outside the labor market (such as the quality of public infrastructure) determine the size of δ. The budget constraint of the government is given by,
where b is the per capita level of unemployment benefit that is assumed to be time invariant. As illustrated in Roland (2000) , one can write down asset equations for the expected discounted (with ρ) income stream from unemployment and from employment in the restructured sector. Assuming there has to be a constant compensating differential, c, to induce people out of unemployment into the restructured sector, one can write the following reduced form expression for wage setting,
The above expression forms the basis of this paper's empirical work 8 . Pay is driven by outside options. In particular, it is negatively related to the unemployment rate (excessive layoffs during period (t) that are effective job searchers) and positively related to the hiring rate during period (t) in the restructured firms. The variables W(t), dN R (t)/dt, and U (t) are endogenous outcomes. The government is assumed to control the optimal number of separations coming from non-restructured firms, dN * NR (t)/dt, in period t. Market forces will determine the hiring rate, dN R (t)/dt, and the unemployment rate, U (t). The objective of the government is to maximize the speed of the reallocation process, by maximizing dN R (t)/dt. Using equations (1) to (4) one can express dN R (t)/dt as the following,
In Figure 1 , the inverse U relationship between the hiring rate, dN R (t)/dt, and the unemployment rate, U(t) is graphed. Clearly from equation (4) if U(t) = 0, wages would be infinite and no reallocation can take place. In addition the hiring rate in the restructured sector is zero when, U(t) = 1 -(b/1-ρc): unemployment is so high that the tax on employment to finance unemployment benefits reduces the speed of reallocation to zero. The maximum speed of transition dN* R (t)/dt and associated U*(t) are illustrated in Figure 1 . Knowing dN R (t)/dt and U(t), one can back out the wage level from 1994 1995 1996 1994 1995 1996 1994 1995 1996 1994 1995 1996 equation (4), w*(t), and optimal layoff rate from non-restructured sector, dN
The above analysis gives a good economic foundation for why wage levels in period (t) respond to period (t) (excessive) layoffs and hiring rates (as a percentage of the labor force, normalized to one). We re-write equation (4) as follows,
Pay in region j is negatively related to the unemployment rate (excessive annual layoffs effective in job search) and positively related to the hiring rate in region j in period t, among other country (benefit system) and regional j (compensating differentials) specific determinants. At this level of aggregation one should have a set of proposed instruments and controls for unobserved regional heterogeneity. The authors' strategy is to model the, on average, response of individual wages to the local short-term unemployment (excessive layoffs) rate and the local annual hiring rate, on average, controlling for individual characteristics and selection to employment. The objective is to see whether the pace of labor reallocation can account for differences in mean regional wages.
An empirical relationship between the wage level and local unemployment and hiring rates is not new but the theoretical interpretation of these correlations is of great . Motivated by theories of imperfectly competitive theories of wage setting, many authors provide evidence that regional pay and unemployment are negatively correlated; Blackaby and Manning 1987 , 1990a , 1990b , 1990c using British Data, Freeman (1988 using American data, Card (1990) using Canadian data and Janssens and Konings (1999) using Belgian data 11 . Blanchflower and Oswald (1994) document a negative empirical relationship between local unemployment and pay determination, which they term a "Wage Curve". A typical wage curve is described by the following specification;
The natural logarithm of individual i in period t hourly/monthly/yearly earnings, W it , is explained by the natural logarithm of region j unemployment rate, U jt ,, a vector of workplace and human capital characteristics, X it ,(age, education, work experience and employment sector), regional and time dummies, D j , and D t ,, respectively . Regression results on samples across 12 countries suggest that the unemployment elasticity of pay approximates −0.1: a hypothetical doubling of unemployment is associated with a drop in pay of 10%. Using the International Social Survey Programme series from 1991-1997 for nine countries, Blanchflower (2001) estimates wage curves for many CEE countries, including Poland. The elasticity of pay with respect to unemployment is estimated to be −0.13 using data on 4,747 individuals across 8 Polish regions. While magnitudes in the unemployment elasticity of pay vary across countries it seems that transition countries display more elastic responses 12 . While the authors estimate the relationship between the level of pay and local shortterm unemployment for males across all Polish regions using LFS data, the real strength of this research is that it is done in the context of imperfectly competitive wage setting in a labor market in transition, the Aghion and Blanchard (1994) model. The short-term unemployment rate is used to capture excessive layoffs during an interval of a year, that are active in job search. This excludes the long term unemployed (LTU). The idea is to include job searchers in unemployment that reduce wage pressure. The aim is to capture the impact of excessive annual layoffs on wage setting in the context of the Aghion and Blanchard (1994) model 13 .
The other side of labor reallocation in the Aghion and Blanchard (1994) model is that pay should be positively related to the annual hiring rate. Belzil (2000) was the first to examine the sensitivity of individual pay, to the job creation rate while controlling for the business cycle with the unemployment rate in the context of an individual country specific study. Structural change in employment, not captured by business cycle indicators, can be an important "omitted variable" in wage equations.
Section III: Empirical evidence
The Polish LFS is a quarterly household survey. This paper uses three data waves of the survey, corresponding to the November 1994, 1995 and 1996 waves. The survey includes individuals older than 15 years and there is no upper age limit. However it does omit individuals living in military barracks and dormitories, and any household members residing abroad. The Polish LFS is similar to the usual western survey. It contains more than 50 questions and allows one to distinguish between the employed, the unemployed and those not in the labor force according to ILO/OECD definitions. Females are intentionally excluded in this study as they have more complex participation considerations than their male counterparts.
The total number of observations on males is 75,000 over 1994, 1995, and 1996 . For each observation a record of age, type of completed education, regional location (voivodship), sector attachment in the reference week (reporting of sector attachment in non-employment is poor), tenure of current job, years of work experience, marriage status, and earnings are used which corresponds to their net earnings in the previous month from a full time job measured in thousands of polish zloty 14 . The analysis is based on real earnings using the national consumer price index 15 .
Regional short-term unemployment rates (UR) and regional local annual hiring rates (HR) are constructed from the LFS data. Normally, previous literature uses local unemployment rates, which includes the long-term unemployed. The local short-term unemployed are those that became unemployed during the year and are actively searching for work as a percentage of the labor force. This study uses the regional local short-term unemployment rate. This is a proxy for the annual (excessive) layoff rate that drives the space of labor reallocation in the theoretical model. Regional hiring rates are constructed by counting all individuals that have current job tenure less than a year as a percentage of the labor force. These variables are summarized in Table 2 . A wage equation is described by the following specification,
The natural logarithm of individual i previous months real net earnings from a full time job, 16 W it , in period t is explained by the natural logarithm of the regional short-term unemployment rate, STUR jt , and the regional annual hiring rate, HR jt . The paper controls for non-linearity's in age, work experience, education by category and sector dummies, X it , regional and time dummies, D j , and D t , respectively. In Table 4 descriptive statistics are outlined for individual characteristics summarized for those in the state of full time employment and non-employment. It is clear that a slight majority have switched out of their planning job during transition. This varies greatly across regions. The growth of the non-employment pool has been a big part of transition. It is seen that older, less educated males with long spells in planning have increasingly found themselves in non-employment during transition. The pace of this also differs across regions, reflecting the speed of structural change in employment. Table 5 reports results for an employed sample of males assuming random selection 17 . In column I the responsiveness of individual wages to the local short-term unemployment rate and local annual hiring rate is reported with only time dummies used as additional variables. In columns II and III it is seen that the estimates are robust to adding sector and region dummies.
In column IV controls are included for education 18 . Years of schooling are not a good control variable for education. Following the literature, the nature of education under a communist regime turns out to be important. Flanagan (1994) using pre and post-transition data for the Czech Republic, includes education in the form of categorical variables, and finds a decrease in the rate of return to vocational education from 0.11 to 0.07 and an increase in the rate of return to university education from 0.31 to 0.39. Chase (1997) using similar data for the Czech Republic finds that the returns to technical education/training greatly diminished while returns to academic education experienced a large increase during transition. We see from column IV that returns to education are higher for those that have more general or academic education compared to those with narrow or technical training at each stage of schooling. This emphasizes the need for categorical variables as controls for education.
In columns V and VI of Table 5 controls are included for age, with and without sector dummies. Finally, in columns VII and VIII, the authors add controls for current job tenure. Much of the work experience gained under communism by workers may not be rewarded so well in a market economy. Younger age groups have less work experience but any work experience accumulated, particularly during transition, may be highly rewarded in the market economy. This allows for such a non-linearity in age and for a flat experience and earning profile as documented for many other CEE countries 19 .
The estimated short-term unemployment elasticity of pay, -0.29, and annual hiring rate elasticity of pay, 0.75, remain even after including a rich set of individual controls. How much of the mean earnings gap across regions is explained by local annual rates of (excessive) layoffs and hiring? Warsaw pays 31 per cent more, on average, than the mean pay across all other regions during the period 1994-1996. In Table 6 , using the estimated short-term unemployment elasticity of pay and annual hiring rate elasticity of pay the authors predict how much of this gap in average earnings, relative to Warsaw, across regions is explained by log differences regional annual (excessive) layoffs and hiring rates. While the effect varies from region to region, the pace of local labor demand dynamics, on average, explains most of the differential in mean pay across regions. While individual characteristics can determine participation rates and where one is on the wage distribution within regions, the pace of local annual (excessive) layoffs and hiring rates are shown to dictate the mean wage disparities across regions.
Conclusion
The Polish labor market in early transition was inhibited by the lack of inter-regional worker and job flows and intra-region differences in the pace of employment restructuring. Yet, these legacies of planning have allowed this research to study the importance of regional labor demand dynamics on earnings, as outlined in Aghion and Blanchard (1994) , in an environment far less complex than that observed in mature market economies. While individual characteristics are clearly important for determining labor force participation rates and where one is on the wage distribution within regions, differences in mean wage across regions are clearly dictated by the pace of regional employment restructuring. In other words, differences in expected pay across regions are explained more by the pace of structural change in labor demand and less by labor supply considerations. It is found that structural change in employment has a first order effect on wages in a labor market in early transition. The importance of an unemployment benefits and good infrastructure for the private sector cannot be underestimated for an efficient worker reallocation path.
Endnotes
1 Worker reallocation referred to the movement of workers from the non-privatized to the privatized sector. Since many privatized enterprises resisted restructuring, while some state owned undertook restructuring this dichotomy is empirically problematic. This has clearly been shown in the literature on firm performance and ownership; see Walsh and Whelan (2001) . Hence we work in terms of a non-restructured traditional enterprises and restructured (traditional and de novo) enterprises dichotomy. 2 Exogenous (government imposed) restructuring can be replaced with a model of endogenous (insider controlled) restructuring. To opt for restructuring, the expected income from restructuring must compensate workers for the risk of becoming unemployed and for their forgone income stream from the non-restructured state. Workers require a wage premium for risk exposure during restructuring. With endogenous restructuring, annual layoff and hiring rates can fuel wage pressure over an above that created by exogenous government control of restructuring. 3 The assertion is that the need for structural change in employment is first order in a labor market in transition. Traditional enterprises need to downsize and new enterprises are needed to create outside options for job searchers. Pay is more about labor demand dynamics and less about inherited human capital and participation considerations during the transition period. 4 We examine wage behavior in an in-depth study of Poland's regional experience. A country study can miss important heterogeneity in regional labor demand dynamics. Within a regional study of Poland over a relatively short time period, the data, the culture and the macroeconomic institutions can be assumed to be similar across regions, while the pace of structural change in labor demand varied greatly. 5 Boeri and Scarpetta (1996) document idiosyncratic initial conditions within regions as the main reason for different speeds of regional employment restructuring during transition. Table 6 Decomposition of wage gaps (averaged over 1994-1996) with a model of endogenous restructuring. During the reforms in 1990, majority insider privatization ensured workers took control of firms. The following condition had to be satisfied before workers would vote for restructuring, rV N ≤ λrV R +(1-λ) rV U . The expected income stream for a worker, ex-post restructuring, must be at least as great as the current income stream in the non-restructured state, rV N. A worker is given a probability λ of remaining in the restructured firm, earning an income stream of rV R, and a probability (1-λ) of becoming unemployed with an expected income stream of rV U . The expected income stream after restructuring must compensate the worker for the risk of becoming unemployed and for the forgone expected income stream from the non-restructured state. One can write down the expected income stream in the event of a flow into unemployment, rV U, and the expected income stream for a worker in the non-restructured state, rV N . The minimum ex-post income stream, rV R, necessary to induce an ex-ante vote for restructuring can be expressed as rV R = rV U + c/λ. Workers require a premium for exposing themselves to the risk of becoming unemployed during the restructuring process, as 0 < λ < 1. With endogenous restructuring, annual layoff and hiring rates in restructured enterprises, can fuel wage pressure over an above that created by exogenous government control of restructuring where λ = 1 . 8 This approach imposes exogenous mark-ups in the restructured product and labor market. The explicit modeling of imperfections in product and labor markets can be found in Walsh (1994, 2000) and Bughin (1996) . 9 From the beginning of the 1970s, based on Adam Smith's theory of "compensating differentials" and a long-run zero migration equilibrium, Harris and Todaro (1970) argued that regions with high unemployment should also experience high wage levels. Hall (1970 Hall ( , 1972 , Reza (1978) , Adams (1985) and Marston (1985) find such a positive relationship. 10 The macroeconomic models of Layard et al. (1991) and the microeconomic efficiency wage model of Shapiro and Stiglitz (1984) are good examples of modeling negatively related wage and unemployment outcomes with conventional labor demand equations and imperfectly competitive wage setting behavior 11 This correlation refers to levels of unemployment and wages and not changes in these variables found in a conventional regional Phillips curves. 12 As summarized by Blanchflower (2001) , prior to his work only a small literature estimated wage curves using individual micro data for Eastern Europe [for example Kertese and Kallo (1997) for Hungary and Pannenberg and Schwarze (1998) for East Germany]. 13 Why these magnitudes in the unemployment elasticity of pay vary across countries, by gender or by the measure of unemployment, can be debated, but will depend on the model of imperfectly competitive wage setting one has in mind. There are many ways to replace the conventional labor supply curve. 14 Some may like to see individual controls for the ownership structure of the firm.
In addition, one could have constructed excessive layoff rates for workers coming from state firms and hiring rates for workers flowing into privatized firms. Since many privatized enterprises resisted restructuring, while some state owned undertook restructuring this dichotomy is empirically very problematic. This has clearly been shown in the literature on firm performance and ownership; see Walsh and Whelan (2001) . Hence we work in terms of (excessive) layoffs and hiring rates in general expecting that they capture ongoing restructuring of traditional enterprises and expansion of de novo enterprises. 15 A potential criticism of our work is that to measure real wages in different regions one should have regional consumer price data. However, we do have regional dummies in our regression equations to control for such an error. 16 Admittedly, part time workers and self-employed are excluded. On the plus side, males in full time mainstream jobs are likely report earnings accurately. 17 The results are very similar when one employs a two step Heckman procedure. 18 Normally in mature market economies we would expect investment in human capital to target high wage occupations. This selection bias is not a strong feature of this data as most human capital and occupation structures were an outcome of the planning era. We do not worry about instruments for education. 19 Flanagan (1994) finds that the return to work experience gained under planning declined during the first few years of transition in the Czech Republic. Chase (1997) using micro-data for the Czech Republic and Slovakia also finds that returns to work experience fell during transition as young workers were favored in jobs created during transition. Krueger and Pischke (1995) and Bird et al. (1994) for East Germany, Halpern and Korosi (1997) Retail & wholesale trade, repair of household and personal goods.
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